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(54) WIRELESS COMPUTER NETWORK SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain smooth hand-over of an access 
point AP associated with a mobile station MS that is moving by sending a 
network message to the mobile station MS just after a current AP is 
handed over to a succeeding new AP. 

SOLUTION: When a mobile station MS 122 moves from an access point AP 
1 10 to an AP 1 1 1, the MS 122 exits from a radio coverage of the current 
AP 1 10 and enters the new AP 1 1 1 and then a communication ink with the 
AP 1 10 is deteriorated. Then the MS 122 sends a signal to the AP 1 10 to 
allow the AP 1 10 to start storing output messages for the MS 122 and 
stores them. Then the MS 122 scans excellent APs and sets up a signal 
path with the excellent AP 1 1 1 and sends the stored messages to the AP 
111. Then the MS 122 and the AP 1 1 1 restart usual communication. Thus, 
the MS 1 22 is smoothly switched from the old AP 1 1 0 to the new AP 1 1 1 
at this point of time skillfully. 
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ir ^. jKW f h b / SuffiT 2? ir * tf-Y y "Mega* $ *i, 

1 <D 7 2? ir * V hfrb%2<DT?-±X#'(-> : hiZ.® 

(A) flfr8S»ftSfiflWE^17^-fe^#^VK*»?>iSV^ 

(B) .WB»(fc«©|WJ^*r^b|li^y%-.^«:lWIB 
U 

•'MfE® 2 ^ yir-v?k«fc t> suKy-f 7 w^ayta-^ 
HUBBS*2 7*ir*#^y Mc|3i£U .. 

B « £ *U fltfE» 2 7 2? ir * V K <b Lt Ittfffi^ 
y K*-'<& jlfrf 5 t £#iHc b Tw^y 

fa-^^ y h !7-27 WtA. 

[8!*Jg 2 ] flMBJff.1 7*'ir;*5K^y K«\ Me® 1 
[ft*«3] H9IB®2 7^-fe^jK<^Hi, Hfrfa^2 

(G) 7y y5?7*vu*5'-:/A'*£tKM:< th IB 

flfrlEfg 2 > yfe-s^fc J: 5 if!27* y y 5?Ji v 'HWEWSiJ-7- 
LTfiia:/* y y ify^^^-^^oo^y h V 

y ir - yeo V - * T* 5 £ b *%ir i i i" 5 fit 

HtFlS^ 2 7 27 ir * V Kfcitft-f -5 r t t "f 5 

[ft 7] sufE !7 -f 7 =i yta-^ ^ y >17- 
27" te, . ■ 

(C) T'y yi?74A'?J-—?A,^lK&l£< b% IB 

<D7V yy£££K:WU 
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mffs^ 2 > y-t-Vte j: 9 Misy y y Mmm^ 
tis* L-ciWayiJ y^7>f/^f-7*/i'rt©xy h y 

y ir - S*036 jfe-C* 5 C t SrSi" w t 1 1"5 If * 
[ft** 9] fltfieh^^^- -yir- 

10 *5.l©y?fA 0 

o] mmmmft, mm2T* 

[ff*«ii] •H7^t^^yhHf27n 
^./K^T y h\z.&W}Jm<D/+y YX—^ZMfilrZ) V 4 T y 
^ay fi-^"/ h !7 — ^ Oft^fe{C*3V-C, 

(A) . mW^mm%m^\T^^^if^yYt>h^ 

m^myMztiXs mm®mmfabw\m%2T?±xtf 

20 jyYhWm.Z*iZ>b^o^b*m-tn\* y-k-^t 

(B) H&iH^Kj^60|^S<J^-&-^tr^ 2 ^ yir-^^HuE 
!7Y7^3yfa-^^7 h t?— #0>s<yin$— y& 

S9I5®2^ j/ir— v?(ct *)Bliia!7'('7yx3ye , a- 

^y h.7-^fi, 'ira3»»JSH6l»tO»*0^ yir-v 5 ^ 

mffB® 2 t 27 ± if,y y h (cifliU 

ffifE® 2 7^-feXjK^vM±, MI2^Ki^[Sj{t<7)^ yfe 

30 (c) tft&&Wim&fft&$5 1 T ? xtfj y bfrb^O 

^miomu ifou%i2T y Y\'mwt^iftu 

So 

[»Ml 2l (D) flifie^l^ yir-i?<D«tei£^ 

*a $ tit ^ y -t - vzmmwim ^mm-r 5^fy7 

«:3&fc3if££'*«H**-r6»#Jll i©m 

[ff*«l 3] iifB (B) OXfs/7"lt ^2T27ir 
^jK-f ^>a>b©JB2/y"fe-S?ftWIElB 1727-fe^.zK 
40 y h tc^S +4 ^ y rSr^tP w i i" 5 »* 

« 1 1 ©^fe 0 

- 27 tt , 

^y y -yy^/^i^r— 7/^-g-tf2>?i< ir t 1®<D7*V 

strfs (b) (D^y-y-ftK ffiummz-m® lx wta^ 

y r^7^^-7Artroiy hy trMtf-rSwi:* 

15] mffBi§liSiJ^«, SflfBS»i^^5irE® 2 
50 *y±- t y<r)y--*XhZ>^b*m:-rz.b*ifrqkb1r% 
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[11**1 6] BufE (B) O^T^tt, mJlS^lT 

^tx^y bfrbto%2t yt-i?%msi%27y-± 

»*« 1 1 O^ffio 

[ft**17] B&E'!?^ ru^=»^tr*r-^^y h-7 

7y yi?y ■ 4 j\s9?-'?j\'&ist*&t£< t h im<o-fv 

mti (B) (DX^yZflC y5?tt, ttrSBtttfJ 10 
^•HlJ&g LT?KffE7 y y v*7 ^ x -7/K^<7) J- > h 

y SrJHffr'S C t 1 1-.5S*** l 6 

[lt*>Sl9] (E) mi|2* y > !7-^ -f 7i- 

M7-*|rJ»W>* y-fe.rr.«SrfflflB»» 

'.-5BS*«1 20 
[11**2 0] (F) mFfa#»^^, BtilE^lT^-fe 

h^<b$<9lff££tt3J; pfc^S.fcftfc, 9 qui 
ffsr •5fi*9 1 iom 

(DVL—fnVzsL\)T^ v y^ — ^ (LAN) 

IWBSRoT^-feXJi?^ v h<D&*\z&mztv. MISS 30 
if©gSW7 ^ ±x tf-f >.b ^ bfc<DT? ■Kxtfj y 

*9I9KSH-C V &©7^tx^y Ki«lt**L5i 

(B) mW&W)mcm&-fZ>m\1-Z^t!%i2>iy±- 
•v^ffliE LAN©/' y £ #— Vg|3#£:fr L-T, 40 

y bftffo%i&Wimfatt<o* yfe-^^fi 

[IS*«2 2 ] 'HWE h 7 ^<fi, milH^ l * y-fe 
[IS*«2 3] ^EROT^-fe^^^fW:, UWaJK 50 
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2 4 ] mwm.(oy v y yvy^yj 

S'J^ id L T rnff 2 7 V y 7 ^ >\> $ T — 7/u-rt <D > 

[|f*«2 5] $HV&*y by-94 vf>7^-*tm 
fiSfrta L A NfS] ft © * s> -fe - hu IB^K)^ b sis-f 

[ft** 2 6] mJfS^ib^^, mm&<V7y±Xtf 

y±~i?zmm&mmzmii-tz> z t zmmt-rz 
[89*3fi2.7] ffifc&mmtK iftmvoTy ±^.^4 

mmirZ>ztZ&®.kirZ>m*m2 icons' h^-^ 0 

[0 0 0 1] 

a— 9 ~*y Kl7r-^^B8U #{- : !ScC07^-fe^#-l'^ 
Kd'jf— *£rfffS-f SdtteJ;!) V 4T LANf^T* 

[0 0 0 2] 

Ifl§5fe©R$lfl n-i*i97*?h?-^ (LAN) 

•5„ W>U l 9 9 0fM7^7^LAN|j; 1 rp^ 

[0 0 0 3] ^-I'TI/XLANiOfftfo^ay-fe/h 
tt, 1 O^itfftCffi^T^fcfcOT-fcS^, LA 
N©|H'frfi2. 4GHz©*fP^yK^lIffl, ^1- 
^ffl, Si^ffi (industrial, scientific and medical 

(I SM) ) t L-CW : ^r$4x5*THRe»nfc'bOT?*> 
ofc 0 !7^7U^LANCD®B°pli, jffft^— {r^l£» 
7ss<s; b y J* (direct sequence spread spectrum (D 

sss) ) bh&^ttWtitoKy t°>yumx<<y b 

7^ (frequency-hopping spread spectrum (FHS 

s) j:w-fiifr<D&Mt:WQLs ®W>mt*y bv- 

[0 0 04] m%<DV-4 TlsX^yt'zL-f^y b9 — 
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9 mmx-n. lanki iv< y $ >j fi, ^Sic^ 

ft^XW&W^y by — ?7?±X#4l> / :h (access p 
oint (AP) ) tmiSlrZ lofc^^lilS^O'f^f— 
^CD^ffi££5 0 &5ffiCD#lEjclC:}oV^H:, :©LAN 

/^^#-^ mm^yy y'yx&mz-mmzntzM 

APte, i: t 1 OOfif (mobile station (M 

S) ) tmit-fZ> h7^-/<£WLT^5„ Z.(D®m 

v^ti/- h^y"^.^ h y^mh^^iy : y.7° Y yy°m<D 

[0 0 0 5] 4MS fi, JUffl "TfiBft A P ZZU/^tcttcib 

\c i sM^y h'ZM&i- t\z £<9 ap tommy y 
mo&mmh % v wi^cd^ t tts.mm 

rt, ^rtfc-5V>li!7-YTU^LAN^^g$tuTV^ 

[0 0 0 6] MS;S^£cDAPCD#/<Hi^^l!IL 
T;fl 2 <o a pcd;*^— mW^\z®Wiir%m$-ilhZ>o m 

s^ssoa p i waft y y? fr%ttAim^\i.t'm < 

cD^SffcHLT;. Ift»AP icoiim yy?%®ffiL. 
3?2©AP£(Ofrfc:&a{f y >^SrftS:-t-6o ./^Kt 
%M?ti- Z> tz £> ic , :©ms (i^co A P tc^j- L T 
fffi:/<eAP^Ltti-rW. ^ s/ir-^^.^i-Si 5*§ 
^1-50 fffc^AP^E^fc^tuSi:, w.CDMSfigiS 
CD A P Lilffii htc/ y±~i?&%itct£APKL AN 

Z com S li, ^co hy:/v'-/<£frfc&AP cojI$$:fe: 

to*, v ^"ftt^co A P i 9 SSI £ Hfc ^ y ir ;— 
fffcft a p {c^ga-TS J: b R*U * LtM s lefett £ 
ft/tW;^ ^-^£frfc&AP{ci£{f1-3 0 
[0 0 0 7] 

L <t 9 i f-S^S] C CO i 9 /<£ T l-^ 
LANv^xAK:tett5#a©ffiJgtt:< KtfwSfc 

$$itcJ£A p o-* * ? tk-v^ y h 9 -? vxmm ir 

? yfc-5>«rgfl| Lfcco t m-mFFX't> o X-fttiiirZ z 

titmmxfoZo 

[0 0 0 8] Lfc^ot*^HJC0i6<]{i,.^lC0M^A 

p 2 coff lva p \^y ksj— /<znftLtcm 
m s \z% v y * y j t-"y^mmz.^m.i-^m 

[0 0 0 9] 

mMZMfcrfZ>tz£><D-tm *«Sli!7V7^LA 
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NCO^lco (§Lffco) T^ir^/K-fy htcfcV^T, 111 

^y Y.jr-;<i-Z>y*r-&Z&&:i-Z> 0 $ ^{c^fc^ 
B^tt, K^-z^^-r^^icoT^-fe^^-rv h 
7^f7^3yta-^^5' Yu—^^Wif^i-^^ 
feZMOt-i-Zo ^fWnny^y-Mi, ff*«i(cEmco 

[00 10] J-%Wl$, %\V> mff(D) T?±*tf4 

io Yp-K&mmm-KD* •y-t-iszwmi-zwt&Z'ats, 
w\*®mmfc%\zz<Dmffi%£z-Z>^tix, hzr? 

±*7}is vYfrb'ft\<D71- J e*-#4 > Y^^J^-^z:^ 

[ooi i ] *mw<D-nM&nc£fre£, y 9 y 

its^y K^"— ^^CO^fHt^p-^ — (handover prepa 
20 ration message) COiiff^, WfM&fttz* y± — -y->& 

w>mzmmi-z>* *mw<D~mmmz£ti&. %\r? 

§:ithma. zfntm2<D7^±y--r^yY^^-yt~ 
^&gfiu wffiZfflteistcLtzmi-gmmm* 

-^127 9'** tfjyYfrb %m f 5 * -CfT 0 „ - 
coHj&WcjoV^ti:, ^lT^ir^^^Ki, Si*^ 
T^-)r^#-i' y YfrbMtizmc, feWim^fti- 

Z> m 1 7 9 ± * # J y Y <Ds< y y y £r£l£-f 
<5<> 

30 [0 0 1 2] *^BJC0-H^J»Cj;tbfi x ^2T^ir^ 
xK-YVhit, !>>>- K^"— /<*{i^7 (handover prepa 
red) J ^ y-fe;— v'Sr^lT^-ir^.TK-O' hlCLAN^r 

frLxmBi-zz.bK£*) y z.<Dy°xi±*zmih-rz> a 

ft^Ifi] (tco^t y I7tm*7$4 yYfrh%2 

^T^ yir-v'fi, ggj$K:fi2ocDgift£lifrt3o 
[0 0 1 3] J|icoi^tt, K*- ;<mm%,T/ y 

-fe — ^LAN^LTga^^tl^i:, LANrt©;- 
40 K ({Jl fr-t, \t, Ztli'tKD 

y i J y yy ^^^T—y^^m Lt^ ■yfe-> ? Sr^2 

cr Y*V7-<D^y K^--^'jfi(i^7 / yt-^y- 

-^/KO&ISHIIf^fTP-iriCcttJji^^ttSo ^2co 

Mc*ru m2T9±y--i<4yYitm^mm 
tmv/ y±--y<D$mbwm^mmLtzzb &mi-% 

50 yyYit, &mmfrb® i 9M£}ix&&ictez> 0 
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[0014] *%w<D~mmm\z. 4*ui, *mm&m$. 

©LAN/- KI4, •«»&S*ifc*WMBfiij: 

-^LAN*^Utaiflli-5wi:fcJ;9'i©iiE#<o« 
[0 0 15] #3§Ktf>— HJS^Jtitl/fi, 

[0016] '*J8Wo-l(a6«l!:j:ntf;;.-| ? 5 i >'S^/< 
{491 •) yfe-r.^*rlMBi"»lEaMI bT, $ftft€rgg 
1 T?±*tf4 ^ \-frh®<9M-to y± 

J; 9fMttJ8>tt v » 2 7* y hicQJittlk 

> h lc'HSSR$tl/5 (re-associate) E|)V^ K^— 

[0 0 1 7]-**M©-Hlfi«HcJ;*vHe;. &Ki)S;isSil2 
T9±xtf'CbkmigtLti'&, 
ft U »aLfc>^*--^*IWfcJI»cj*5b-'i*tl!:J: 0 

* tf-f V h KVtg $ fait * yt-5>fc*t?f7.y/t 
-5 ' t 5o #«J«(4, '« 1 7^tX#^ y h Kg 

k tsar $ nfc *. y ± - s?«:smh- %<d x% ^ii^a m 

4 5 fry ^ir-^<7)^^ < t^ffMiff#}t©¥PB^«< 

[0018] 

. [%m<DMM<D]&Wi] 0il:!7'f7i/X3yfa-^^ 

S> by — 1 0 0£^-t\ ;©!7^7W3^.a- * 
^y h!7 — 9 1 0 0<Pf— y< l 0 514, 7 ^ ir ^ jK -f >" 
H 10-1 12 1 0 6 LT^IfiliifsSri" 

5. i#iO^J0,6tt, ^Tife-CfcSo #.<£>jlJ£0iJl;: 
*JV<Xf4, 0 . 5 flTt H X.tfsf X> 110-1 

i2i!7^7^^^ x-iiff 1"5 r. £ 1> hT^ 

T&S. API 1 0-1 1 2f4, (MS) 12 0 

- 1 2 3 k 1 3 0- 1 3 2i7-{7^ !) >-?XiHf "f 
<5 0 

[0 0 1 9] &7 V M4< ■4©7**'.*#-f 
M*fi, APllOiAPl 1 l tt^jv^ftS-SI&tt 

ffl 1.4 0 £ 1 4 1 k £*N-<5 0 A P 11 1 14, MS 1 3 
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0, MS 13 1, MS 13 2, MS 1 2 2 tilHf -f"-5 0 
AP 1 1 014, MS 1 2 0 fcMS 12 1 £MS 1 2 2 <k 

[0020] API lOfcAPl 11 <DM1S%' < —ffi& 
{4, R»T?*LT*>&#te«>HMfc» W^riAA^SrtS 
zkk~*1MX*.hZ>o 7^txWyhio*/<-f«©i 
£14, 7 fcwBflrom^ 

[0 0 2 1 ] — HifS0iHc*5V^Xf4, 7^7^3yfa 

io — ^^j/ H7— * i o oit&yjx \?/uft<DV4T 

L ANXfc 4V\> ^tb^ 120-122^130-13 

2 x^j? h vfm.^y^^~^at.-a-/%tz.\ty 

— ^y^ia.ytfa-?-!?, f— /<1 0 5©4 5& K 
^ n->&5VM4^7°y y h V~ h ^W^Ti> 4 5 & 

^5, |,r7-> 10 Q\t%W.<DmffihZ>WtWk7 J 'y>' V 

[0 0 2 21 lt-«fc5W4I»rt£#iH- 5f^H#$>5 

/<— S3— K^^-V^-^rfflV->Tf— ^< l05iAPl 10 
-1 1 2bft\sXf—!?*m$:m-tiZ-khX-%Z> 0 $ 

tS{irt4r^SlL, /<1 0 5rtwft^g^5r3lfrT*# 
5. $?j{-*fcSiJ©|li£^{C*3V>T{4, !7^7^3y 

h?— ^ i o ott^ct^T^— Y^nv-i 

TU-XLANT1)J:< , ^iJ^l 2 0- 1 2 2 H30 

- 1 3 2(4, tt^-y U-v J ^^jo4T>*/S/cJ4/< 
30 — 3- Ky -^-C"b4V\ 4 /jr^xAfdjoV^T 

f4, !7^7^3yfa-^7H7-M0 0tfV<?/ 
^**->{4, SW^^y yv J fe5VW4I EEEl?8 0 
2. 1 (d) k (e) fc45^T^"fe^»Jffll (Medium 
Access Control (MAC) ) tc4 OfiSRSJlfc 2<@y. 
±OLANt^> ^h*^-f5o M7W3>t'a- 
^^5/ hy-^rttZ)@W/£^'y yi?bT0±Xtf'(>'b 
(4, y-Y^-5.-7^^7-f/u^7 i -yVl'$:^«FL, ^yh 

Jgor^-fe-^JiK'f ^ht*»jei-S. ffi^ii*ixfc^W 
40 7V y'Jh^^tT^±^7f^>b<D^>- 

T KK*£ffiv*-c^ yfe-^SrSfllL, *^S:ft»W4 

[ 0 0 2 3 ] 120-122^130-132 
f4, !7^TU^LAN««rtSrgHHi1-5i:, &K)^f4SiJ 

f4 ; &^^ : 'f>(±lfc!9l-5o 0iJx.fi, MS 1 2 2{4AP 1 1 
0HAP-M l<D%ftiZ.&Wl1r5ks MS 1 2 2(45, 
50 tE<D79±^^^ h (AP 1 1 0) 



(6) 
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ti^)&Xmitt£T.9±*i$'(VY 1 1 
[0 0 2 4] ^ <D&m<P<VfoZ>&X\ M S 1 2 2 (45ift 

©APii o t<DV yfcom^cD&Wfcff^ifeteLZ 

^-r-5„ Z.<D£oteZki)m±i-Zt, AP 1.1 0(1 
T/nVK^--^J £sSj£-t5fc#>(C, SiJ(OAP<7D^S5r 

[0 0 2 5] HSiflf (SfcttT^-t^jKW^h) ^ 

mtXm&ifB 5, 3 7 1, 7 3.8t- '(f893# Moelard 10 
etal. ) fcBfl^ti/tvS. Ksh- s<lC£Q 

[0 0 2 6] #3§W(4, K*— /^.IfO^-S'V 1 

(gifro) AP*»bjffcftAP^y*^-'i?»«WB«r 

0 (in-sequence) ©^SrifclUi'l'S £ £ <t 
(C L A N /< y V tK— >rt<DMAC U></U<D7 jj y v 5 
(4, t£«J3#H0£Kfffc*r ^Tfc*.*^ ^ h^O^V K 

^<<fclMfrf SMI?:, mtcteT? ± x i&f. V V fcE* 
[002 7] : #^©-jl^Wc«fc;M4\ . roiitiL 

AN©(fFl7'!) y ^ (intermediatebridges) ^Lt 

K*— /<SWI^T (HANDOVER PREPARED) y yir— 30 
^£&mi-5 w i K <fc 9fT5. 'z. 0/^y M-/<PI^ 
jy y-fe— ^(4, W^T^.-fe^^-TV K^feSHtOT 

(T hoy— *7 Kkxt LTTJifcO . 

hirflc&i LTiiiff LTV^. 40 
[0 0 2 8] *&Wfi&.T\z.ifc'<Z>%mz£ <9^y 

ir SriR^-rSo MSI 2 '2ttS£©T**;M?-f h"P 
fcSAPi i od>e>W-cfft; ^LT493£Wf.-§-i:tt 
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